INTRODUCTION {#sec1-1}
============

Construction is one of the important industries which employs a large number of people in its workforce.\[[@ref1]\] Owing to the advent of industrialization and recent developments, this industry is playing a pivotal role in construction of buildings, roads, bridges, etc.\[[@ref1]\] With a booming construction sector in India, the work force in this sector has risen drastically. It is one of the fastest growing industries, with an annual growth of 10% in India.\[[@ref2]\] It includes a wide range of activities with employment of a substantial number of workers, mostly working as informal/unorganized work force. In India, approximately 340 million (72%) workers work in the unorganized sector and approximately half of them work in the construction industry.\[[@ref3][@ref4][@ref5][@ref6]\]

Globally, musculoskeletal disorder (MSD) is the single largest cause of work-related illness, accounting for over 33% of all newly reported occupational illnesses in the general population and 77% in the construction workers.\[[@ref7]\] Musculoskeletal disorders not only hamper productivity at work, they are also the leading cause of sickness absenteeism, days of work lost, and disability. The etiological factors playing a role in the occurrence of this condition run a gamut from poor working conditions, lack of adequate training, poor physical postures, prolonged working hours with inadequate rest periods in between, and psychosocial factors such as support from co-workers and supervisors, as well as other factors such as job pace and job monotony.\[[@ref7]\]

Musculoskeletal disorders have an impact on all dimensions of health, both through direct and indirect mechanisms. The impact on the physical dimension of health with physical injuries, delayed healing due to the repetitive nature of the injuries, and lost workdays, which thereby impact the other dimensions of health including mental health and thereby the social and emotional dimensions as well. There are indirect implications on the socioeconomic status due to lost work, sickness absenteeism, healthcare costs, and even hospitalization in some workers.\[[@ref8]\]

In spite of the high prevalence and wider range of adverse consequences, the studies highlighting the burden and impact of musculoskeletal morbidities are very scarce in India. The current study is aimed at filling this vital gap in the knowledge regarding this important occupational disease in the country as well as to suggest appropriate preventive measures.

Objectives {#sec2-1}
----------

To assess the prevalence and pattern of musculoskeletal morbidity among construction workersTo assess the impact of musculoskeletal morbidity on work and personal life in the study populationTo analyze the factors influencing the occurrence of musculoskeletal morbidity in the study group.

MATERIALS AND METHODS {#sec1-2}
=====================

Study design {#sec2-2}
------------

Cross-sectional community-based study.

Study area {#sec2-3}
----------

The study was conducted in Old Mahabalipuram Road of Chennai metropolitan City, where there is a high density of construction establishments.

Study population {#sec2-4}
----------------

The study population was the representative sample of construction workers, living in a suburban area of Chennai Metropolitan city. People working in the construction field for at least 1 year were included in the study.

Sample size {#sec2-5}
-----------

The sample size was calculated considering the prevalence of musculoskeletal morbidity in the group to be \~20%.\[[@ref9][@ref10][@ref11]\] With 5% allowable error and 95% confidence level (CI), the required sample size was 245. To facilitate the subgroup analysis and to account for refusal to participate, it was decided to include approximately 300 individuals in the final study.

Selection of study participants {#sec2-6}
-------------------------------

Any living congregation of construction workers accommodating more than 100 people was considered to be a study unit. Approximately 50 such study units were identified and a serial number was allotted to each of them. By using simple random sampling, 10 study units were selected to be included in the final study. Approximately 30 participants were selected from each of the study units by simple random sampling after allotting serial numbers to the residents. Thus, the sampling method used was multistage simple random sampling.

Study tools {#sec2-7}
-----------

Musculoskeletal morbidity was assessed by Modified Nordisk Scale,\[[@ref12]\] which is a structured and validated tool and has been used widely across various settings. Sociodemographic and occupation-related information was collected by a pretested, structured questionnaire.

Reference and recall period {#sec2-8}
---------------------------

Reference and recall periods were considered, as advocated by the modified Nordisk Scale.

Ethical considerations {#sec2-9}
----------------------

Approval of the Institute\'s Human Ethics Committee, Chettinad Hospital and Research Institute was obtained. Informed consent was obtained from all the study participants after thoroughly explaining the nature and purpose of the study.

Analysis of data {#sec2-10}
----------------

Occurrence of any musculoskeletal morbidity, as per the modified Nordisk scale was considered to be the primary outcome parameter. Various sociodemographic variables such as age, gender, etc., and work related variables such as duration of work, time since working in construction field, nature of activity, etc., were considered as explanatory variables.

Variables in categorical/dichotomous were presented as frequencies along with their percentages. Quantitative variables were presented as mean and standard deviation. The association between explanatory and outcome variables was assessed by univariate logistic regression analysis. Multivariable logistic regression analysis included all the statistically significant associations in the equation. The odds ratios and their 95% CI were presented along with the *P* values. Statistical Package for the Social Sciences (SPSS; IBM) version 21 was used for data analysis.

RESULTS {#sec1-3}
=======

A total of 308 participants were included in the study. Majority (66.2%) of the study participants belonged to the 21--40 years age group. The proportion of participants below 20 years was 22.1%. Males constituted 282 (91.6%) study participants. Mason and labourer/porter were the two most common occupational groups, constituting 113 (36.7%) and 111 (36%) participants, respectively. Carpenter, plumber, and painter were the other common occupational groups. Majority of the study participants recently entered into the occupation, as 217 (71.4%) participants reported working for less than 5 years in the occupation. Only 28 (9.1%) of the study participants were working for more than 10 years. The duration of work was 8 hours in a majority (71.4%) of the study participants. The number of persons, who were working beyond 10 hours a day, was 60 (19.5%) \[[Table 1](#T1){ref-type="table"}\].

###### 

Baseline characteristics of study population (*n*=308)

![](IJOEM-20-144-g001)

The prevalence of musculoskeletal morbidity was 33.8% in the study population. The three most common sites affected were the lower back (20.8%) (CI: 16.2--25.3), wrist (11%) (CI: 7.5--14.5), and shoulder (10.4%) (CI: 7--13.8). Neck, upper back, elbow, and hips and thighs were the other common sites affected \[[Table 2](#T2){ref-type="table"}\]. In the upper limbs, majority of the participants reported the involvement of the right side. However, in the shoulders and lower limbs, majority of the participants reported involvement of both the sides of the body \[[Table 3](#T3){ref-type="table"}\].

###### 

Prevalence and site of musculoskeletal morbidity (*n*=308)
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###### 

Side of the body affected by musculoskeletal morbidity (*n*=308)

![](IJOEM-20-144-g003)

The percentage of participants having pain for more than 30 days was 16.9% (CI: 12.7--21.1). Some (4.5%) of them even changed jobs/duties due to WMSD (CI: 2.2--6.9). The proportion of study participants hospitalized due to pain was 7.8% (CI: 4.8--10.8). Number of workers prevented from doing normal work during the last 12 months were 10 (CI: 1.3--5.2) \[[Table 4](#T4){ref-type="table"}\].

###### 

Impact of musculoskeletal morbidity in study population

![](IJOEM-20-144-g004)

Compared to people below 20 years of age, people who are aged between 20 to 40 years had 3.20 times (OR: 3.206; CI: 1.545--6.653) and people aged 41 years and above had 2.72 times (OR: 2.72, CI: 0.99--7.47) more risk of musculoskeletal morbidity. Based on the nature of the work, labourers had 4.438 times (OR: 4.438; CI: 1.615--12.19) more risk of WMSD compared to other works. Participants working for more than 11 years had 2.778 times (OR: 2.778; CI: 1.129--6.835) more risk of musculoskeletal morbidity after controlling for other potential confounders. However, gender of the person and work hours per day had no significant association with occurrence of musculoskeletal morbidity \[[Table 5](#T5){ref-type="table"}\].

###### 

Multivariate logistic regression analysis of factors influencing the musculoskeletal morbidity (*n*=308)

![](IJOEM-20-144-g005)

DISCUSSION {#sec1-4}
==========

The multifactorial nature of MSDs requires a discussion of individual factors that have been studied to determine their association with or influence the incidence and prevalence of work-related MSDs. These factors include age, gender, occupation, physical activity, duration of work, and work hours per day.

The overall prevalence rate of WMSDs was 33.8%, and was associated with individual and workplace-related risk factors. Further, 27.9% of the participants experienced symptoms of WMSDs in the upper body, including the neck, whereas 20.8% had symptoms in the lower body, and 11.8% had symptoms at the wrist joints. All these values are consistent with the previously documented prevalence of 20--63%,\[[@ref9][@ref10][@ref11]\] although the exact prevalence may vary with respect to country, state, and locality, and even between studies in the same locality.

The current study reveals that, there were more male than female workers who participated in this study \[[Table 1](#T1){ref-type="table"}\]; the mean age ranged 21--40 years. Most participants (80%) had less than 20 years of experience. Seventy-one percent of the workers worked 40 hours a week or more. The prevalence of lower back WMSDs was significantly associated with participant age. In this study, more than 60% of the participants between the ages of 20 and 40 years had WMSD complaints, whereas only 10% of those older than 40 years did. This association between age and WMSD complaints has also been reported in previous studies.\[[@ref13][@ref14][@ref15][@ref16][@ref17]\] The high prevalence of lower back complaints among young age group could be associated with a lack of professional experience, knowledge, and skills.\[[@ref18][@ref19]\] Higher work load could be another explanation for the higher prevalence of low back complaints in young construction workers. However, moving out of direct contact and into administrative positions, which are less physically demanding, could explain the lower prevalence of lower back complaints in our study\'s older age group.

The most common health problems included back or shoulder problems followed by neck. Holstorm *et al*.\[[@ref20]\] who studied MSDs among construction workers in Scandinavia implicated physical risk factors such as awkward posture and associated psychosocial factors. This is consistent with the situation in construction workers in India who often work for prolonged hours with improper loads in awkward positions due to lack of ergonomic training. Our results show that the prevalence of musculoskeletal symptoms was high in workers with repetitive movements, prolonged working hours, inadequate rests and awkward postures were especially hazardous when they involved the same joints and muscle groups and when workers did the same motion too often, too quickly, and for too long.

Silverstein *et al*. found that workers in high-repetition/low-force jobs had a threefold greater risk of cumulative trauma disorders of the hand and wrist than workers in low-repetition/low-force jobs.\[[@ref16]\] Both static posture and repetition can produce injury when there is no break from muscle contraction.\[[@ref17]\] Several studies showed that awkward postures, work at shoulder level; heavy lifting and repetitive hand and wrist movement contributed to the development of disorders of the neck and upper limbs.\[[@ref21][@ref22]\] Some work-related activities such as repetitive movements and heavy lifting with awkward postures were previously identified as risk factors for musculoskeletal pain.\[[@ref20]\] Similarly, employment status, job experience, and skills were significantly associated with increased prevalence of WMSDs.

Our findings also showed that construction workers with WMSDs experienced symptoms in virtually all anatomical areas, as did Eva *et al*.,\[[@ref23]\] and that the part of the body affected had a considerable work-related component. Consistent with previous studies and global trends,\[[@ref24][@ref25]\] bricklayers recorded the highest prevalence of upper limb disorders (58.2%), followed by electricians (55.8%), ironworkers (55.7%), and carpenters (46.2%). Common features among construction workers in these trades are the intense involvement of muscles and other musculoskeletal structures of the upper body. Structures such as the deltoid muscle, rhomboid major and minor, trapezium, pectoral muscles, scapular, clavicle, and other structures around the shoulder, elbow, and wrist joints are often poorly and abnormally utilized. This is because workers in these trades are often seen using machines (drilling, vibrating, cutting, welding, and melting) in awkward positions and directions,\[[@ref25]\] which leads to increasing unilateral and unequal stress on selected parts of these structures. Such interactions have been shown to be associated with high prevalence of WMSDs of the upper body segment.\[[@ref26]\]

CONCLUSION {#sec1-5}
==========

MSDs represent a large burden of disease among construction workers and cause significant impairment in physical and mental health along with limitation in daily activities. There were three key findings in our study: (1) 1-year prevalence of WMSDs among workers was common, with the lower back being the most affected. This was followed by shoulder, neck, upper back, shoulder, hand/wrist, knee, ankle/foot, elbow, and hip/thigh areas; (2) WMSDs were related to the participant\'s demographic, work settings, duration of work; and (3) work duties and normal activities were affected by MSDs. These findings underline the importance of having WMSDs education and prevention programs in India. The availability of and early access to treatment and prevention programs may prove effective in reducing these injuries.

Recommendations {#sec2-11}
---------------

### Employers should {#sec3-1}

Avoid musculoskeletal disorder (MSD) risks; evaluate MSD risks that cannot be avoided; combat MSD risks at source; adapt the work to the individual (e.g., by providing suitable tools and equipment and improving workstations); develop a coherent overall prevention policy (including health surveillance, medical treatment and rehabilitation where necessary); collective prevention measures should take priority over individual protective measures; and appropriate instruction and training should be given to workers.

### Employees should {#sec3-2}

Participate in ergonomic training. Use ergonomic assistive devices if available. Products such as slip sheets, slide boards, rollers, slings, belts, and mechanical or electronic hoists have been designed to help the workers.

### Effective ergonomic program {#sec3-3}

They should include employer commitment of time, personnel, and resources; someone should be in charge of the program who is authorized to make decisions; a system to identify and analyze risk factors; worker and management training; medical care for injured workers; maintaining good injury records; regular evaluation of the program; and effective education.

Financial support and sponsorship {#sec2-12}
---------------------------------

Nil.

Conflicts of interest {#sec2-13}
---------------------

There are no conflicts of interest.
